In this paper, we present the concept of relations in intuitionistic fuzzy soft set and study some of their properties and also discuss symmetric, transitive and reflexive intuitionistic fuzzy soft relations.
Introduction
Most of the problems of real life have various uncertainties. Traditional mathematical tools are unable to solve uncertain problems. There are theories viz. theory of probability, theory of evidence, fuzzy set, intuitionistic fuzzy set, vague set for dealing with uncertainties. Thease theories have their own difficulties. The reason for these difficulties is inadequacy of parametrization tool of the theories. Molodtsov proposed the novel concept of soft set theory in his pioneering paper [1] . Later on authors like Maji et al. [4, 5, 6] have further studied the theory of soft sets and introduced the concepts of fuzzy soft set and intuitionistic fuzzy soft set. In this paper we have introduced the concept of intuitionistic fuzzy soft relation and studied a few of its algebraic properties. We have also discussed symmetric, transitive and reflexive intuitionistic fuzzy soft relations. The organization of this paper is as follows: In section 2, some basic definition and preliminary results are given which will be used in the rest of the paper. In section 3, union and intersection of intuitionistic fuzzy soft sets redefined. In section 4, relation on intuitionistic fuzzy soft set is defined and some of its algebraic properties are studied. In section 5, symmetric, transitive and reflexive intuitionistic fuzzy soft relations are defined and a few their properties are studied.
Preliminaries
Definition 2.1 [1] Let U be an initial universe set and E be the set of parameters. Let P (U) denotes the power set of U. A pair (F, E) is called a soft set over U where F is a mapping given by F : E → P (U). Example 2.4 Consider the following example: Let (F, A) describes the the character of the students with respect to the given parameters, for finding the best student of an academic year. Let the set of students under consideration is U = {s 1 , s 2 , s 3 , s 4 }. Let A ⊆ E and A = {r = "result", c = "conduct", g = "games and sports perf ormances"}. Let
U is an intuitionistic fuzzy soft set.
Definition 2.5 [5] Intrersection of two intuitionistic fuzzy soft sets (F, A) and (G, B) over a common universe U is the intuitionistic fuzzy soft set (H, C) where C = A∩B, and ∀ǫ ∈ C, H(e) = F (e)∩G(e). We write (F, A)∩(G, B) = (H, C). (F, A) and (G, B) over a common universe U is the intuitionistic fuzzy soft set (H, C) where C = A ∪ B, and ∀ǫ ∈ C,
Definition 2.6 [5] Union of two intuitionistic fuzzy soft sets
Definition 2.7 [5] For two intuitionistic fuzzy soft sets (F, A) and (G, B) over a common universe U, we say that (F, A) is an intuitionistic fuzzy soft subset of (G, B) if (i) A ⊂ B, and (ii) ∀ǫ ∈ A, F (ǫ) is an intuitionistic fuzzy subset of G(ǫ). We write (F, A)⊂(G, B).
A few examples of continuous t-norm are
We further assume that (C1) a * a = a, (C2) a ⋄ a = a.
3 Union and intersection of intuitionistic fuzzy soft sets redefined Definition 
The intersection of two intuitionistic fuzzy soft sets (F , A) and (G, B) is denoted by (F , A)∩ (G, B) and defined by a intuitionistic fuzzy soft set
Definition 3.2 The union of two intuitionistic fuzzy soft sets F α and G β is denoted by (F , A)∪ (G, B) and defined by a intuitionistic fuzzy soft set H : (F , A), (G, B) and (H, C) be any three intuitionistic fuzzy soft sets over (U, E), then the following holds:
Theorem 3.4 Let
Proof. Since the t-norm function and t-conorm functions are commutative and associative, therefore the theorem follows. (F , A), (G, B) and (H, C) be any three intuitionistic fuzzy soft sets over (U, E). If we consider a * b = min{a, b} and a ⋄ b = max{a, b} then the following holds: A)∪ (H, C) ). But in general above relations do not hold. 4 Relations on intuitionistic fuzzy soft sets Definition 4.1 Let U be an initial universal set and E be the set of parameters. Let A, B ⊆ E and (F , A), (G, B) be two intuitionistic fuzzy soft sets over (U, E). Then the cartesian product of (F , A) and (G, B) is denoted by (F , A) 
Remark 3.5 Let
Definition 4.6 Let R be an intuitionistic fuzzy soft relation from (F , A) to (G, B) then R −1 is defined as
.
is an intuitionistic fuzzy soft relation from (G, B) to (F , A).
Proposition 4.8 If R 1 and R 2 be two intuitionistic fuzzy soft relations from (F
Definition 4.9 The composition • of two intuitionistic fuzzy soft relations R 1 and R 2 is defined by
where R 1 is a intuitionistic fuzzy soft relation form (F , A) to (G, B) and R 2 is a intuitionistic fuzzy soft relation from (G, B) to (H, C). 
Theorem 4.11 R 1 is an intuitionistic fuzzy soft relation form (F , A) to (G, B) satisfying (C1) and (C2) and R 2 is a intuitionistic fuzzy soft relation from (G, B) to (H, C) satisfying (C1) and (C2) then R 1 •R 2 is an intuitionistic fuzzy soft relation from (F , A) to (H, C) .
Thus R 1 • R 2 is an intuitionistic fuzzy soft relation from (F , A) to (H, C). 
Proposition 5.6 R is symmetric if and only if
Proposition 5.7 If R 1 and R 2 are symmetric relations on (F , A) then
Proof. R 1 and R 2 are symmetric implies R 
Conclusion
In this paper the theoretical point of view of intuitionistic fuzzy soft set is discussed. we extend the concept of relation in intuitionistic fuzzy soft set theory context. These are supporting structure for research and development of soft set theory.
